Introduction
Let U be a unital of order n, i.e. a (unitary block) design with parameters 2−(n 3 + 1, n+ 1, 1) (see [3] ). If U is a subdesign of a projective plane π of order n 2 , i.e. a design with parameters 2−(n 4 + n 2 + 1, n 2 + 1, 1), then we call U an embedded unital. If the points and lines of an embedded unital are respectively the absolute points and (restrictions of) non-absolute lines of a unitary polarity of the ambient plane, then we call U a polar unital. The design defined by a polar unital for which the ambient plane is the classical plane P G (2, n 2 ) is called a classical unital. The set of absolute points of a unitary polarity in This article studies a specific example, namely the polar unital defined in 1998 by de Resmini and Hamilton [4] in the Figueroa plane. The Figueroa plane is a non-classical finite projective plane constructed algebraically in 1982 by Figueroa [5] , Hering and Schaeffer [8] , and synthetically in 1986 by Grundhöfer [6] . We shall refer to the polar unital under investigation as a Figueroa unital and denote it by U. The unitary polarity defining U is induced by a unitary polarity in the classical plane P G(2, q 6 ) defining a classical unital H. We shall prove that U is non-classical by proving that it does not satisfy certain necessary condition for H.
In 1983 Wilbrink [13] characterized the classical unital by three conditions, (I), (II) and (III). We recall the conditions. Given a unital U (of order n). An O'Nan configuration [10] in U is a configuration of four distinct lines intersecting in six distinct points. Two lines missing a point a are called a-parallel if they intersect the same lines through a. Wilbrink's conditions on U are as follow: We remark that condition (II) is a weak form of the notion of perpendicularity of Taylor [12] . We shall prove that U does not satisfy condition (II). The main idea is to make use of the deviation of U from H where some intersection properties of H will be lost in U. After recalling the pertinent facts about the Figueroa plane and unital in Sects. 2 and 3, we prepare the technicalities in the form of various structure theorems to study these intersection properties in Sect. 4, and prove our main result in Sect. 5.
Condition (I). O'Nan configuration does not exist.

Condition (II). Let a be a point, L be a line through
Finite Figueroa planes of square order
Let α be an order 3 planar collineation of the classical projective plane P G(2, q 6 ) of order q 6 over the finite field GF (q 6 ), where the fixed elements of α constitute a subplane P α isomorphic to P G (2, q 2 We assume the dual version of Lemma 2.1 (and other results whenever applicable) for the lines. Note that the type II points on a type I line are in (q 6 −q 2 )/3 3-cycles under α.
Every type III line is uniquely determined by a type III point x as x.
α . The Figueroa plane is obtained by the introduction of a new incidence, called F-incidence, between the set of points P and the set of lines L of P G(2, q 6 ), so that (viewing a line as a point set) the remaining q 6 − q 4 − q 2 − 2 type III points on the type III line L = x.x α are replaced by other type III points to form a new line. We recall the definitions [6] : Let μ be an involutory bijection between the points of type III and the lines of type III given as follows: if a point x ∈ P and a line L ∈ L are both of type III, then
. The (non-Desarguesian) projective plane obtained is the Figueroa plane of order q 6 which we denote by F ig(q 6 ) (see [5, 6, 8] 
Polar unital U in F ig(q 6 )
Let ρ be a unitary polarity of P G(2, q 6 ) that commutes with α. Then ρ preserves types of points and lines of P G(2, q 6 ). Let H be the classical unital defined by ρ, i.e. the unitary block design whose points are the absolute points of ρ and whose blocks are the non-absolute lines of ρ. Again, since ρ commutes with α, H is preserved by α. It is shown in [4] The following is the corresponding result for lines.
α where x is of type III, as described in Sect. 2. If L is ρ-absolute, then L ρ is the only ρ-absolute point on L, and so it can neither be x nor x α (as α preserves H). On the other hand, if L F is ρ F -absolute, then the type III point L ρ is in L F by definition, and so it is either x or x α , according to the structure of L F as described in Sect. 2. This proves the lemma.
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The following corollary will be used in Sect. 4 
Structure of classical unital H in P G(2, q 6 ) with respect to types
In this section we study the structure of H with respect to types and prepare some lemmas to be used in the next section for the proof of our main result. We assume standard results in Galois geometry which can be found in [7] or [9] .
Recall the unitary polarity ρ of P G(2, q 6 ) in Sect. 3 which commutes with the planar collineation α of P G(2, q 6 ) in Sect. 2. Consider the classical unital H defined by ρ, and the subplane P α which constitutes the fixed elements of α.
Recall that H is preserved by α and that P α is isomorphic to P G(2, q 2 ). We first note that H restricts to a classical unital in P α :
Lemma 4.1. The restriction of ρ to P α is a unitary polarity.
Proof. Since ρ preserves types and P α consists of the points and lines of type I, ρ| Pα is a polarity of P α . Since P α ∼ = P G(2, q 2 ), ρ| Pα is either unitary or orthogonal.
Suppose ρ| Pα is orthogonal. We wish to obtain a contradiction. When q is even, the q 2 + 1 absolute points of ρ| Pα lie on a line, say L. Let M be a type I non-absolute line of ρ different from L. Then among the q 3 + 1 absolute points of ρ on M , only one is of type I, namely, M ∩ L, with the rest of type II. Since α preserves M as well as H, these q 3 points are in 3-cycles of α. This is impossible as q is an even prime power. When q is odd, the absolute points of ρ| Pα form an oval O in P α . Let L 0 be a type I line external to O and L 2 a type I line secant to O. Since a type I absolute line of ρ is on a unique type I absolute point of ρ, both L 0 and L 2 are both non-absolute lines of ρ. As before, this requires q 3 + 1 ≡ 0 (mod 3) and q 3 − 1 ≡ 0 (mod 3) simultaneously, which is impossible.
Since P α is isomorphic to P G(2, q 2 ), ρ| Pα defines a classical unital H α in P α . H α is thus the restriction of H to P α . The following theorem can now be easily verified. We next study the structure of the type II lines of H. We shall need two fundamental results. The first is the non-existence of the O'Nan configuration (four unital lines intersecting in six unital points) in a classical unital [10] . The second is a characterization of the extrinsic relation of perpendicularity between lines of a classical unital embedded in the classical plane in terms only of the incidence structure of the unitary block design [12] .
Let a be a type I absolute point and x a type I non-absolute point on a ρ . By Theorem 3.3 of [12] (a synthetic proof of which is given in [2] and in which a superfluous hypothesis in [12] is removed) applied to H, the set of non-absolute lines through x can be partitioned into q 3 Proof. The first three parts are easy consequences of Theorem 4.2. We prove part (4) 
We wish to show that b 2 is of type III. First note that by the dual of Lemma 2. Fig. 1 . This is impossible by [10] . Hence b 2 is of type III, as we wished.
We are now ready to deduce the following partial result on the structure of type II lines of H with respect to types. 
